Solubility-enhancing proteins MBP and NusA play a passive role in the folding of their fusion partners.
It is well established that certain highly soluble proteins have the ability to enhance the solubility of their fusion partners. However, very little is known about how different solubility enhancers compare in terms of their ability to promote the proper folding of their passenger proteins. We compared the ability of two well-known solubility enhancers, Escherichia coli maltose-binding protein (MBP) and N utilization substance A (NusA), to improve the solubility and promote the proper folding of a variety of passenger proteins that are difficult to solubilize. We used an intracellular processing system to monitor the solubility of these passenger proteins after they were cleaved from MBP and NusA by tobacco etch virus protease. In addition, the biological activity of some fusion proteins was compared to serve as a more quantitative indicator of native structure. The results indicate that MBP and NusA have comparable solubility-enhancing properties. Little or no difference was observed either in the solubility of passenger proteins after intracellular processing of the MBP and NusA fusion proteins or in the biological activity of solubilized passenger proteins, suggesting that the underlying mechanism of solubility enhancement is likely to be similar for both the proteins, and that they play a passive role rather than an active one in the folding of their fusion partners.